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2]5L^ OP 7]& iHl^, alJH^-, ZL^Jl w£t= 7 ^ 

* ^iw. 7i§ #5- op <sh #§hi -§-#«h >hu ##4 7i§ *i<y-a- ^ 

#4. iH^^r OP ^5. -g-^H f£ £sH tq.E|- 

£ 1 

£r£: 3# #Q £5*-, 



19-3 



1020030002472 #^ H*}: 2003/6/19 

^S. ^-^-^r -8r£ ^# ^^.{Temperature detection circuit 

independent of power supply and temperature variation} 

E l£- ^J^HH ^ ^s. ^# s]£t M-Bl-vfl^ E^t}. 

E 3^r E 1^1 £r£ ^# -§-3]- ZL5flS# u}-E)-ifl^ JE^t}. 

E 4fe £ IS] *lH ^151^ *Qr*$ ^Z(|5t M-Bl-xfl^ 

<6> ^ tiVE^ ^3 ^rt!: ?ASLS., ^} #Q ^sj-ofl 

^E 3# 3 3. ofl ^Mt}. 

<7> A]2l ^^^c. ^ sn-m^l a^ji, ^ ^ 

*lH^r '^Ef ^*Rr 7l#ol j£L^t}. 7)1 q-7]-, p>olHS fBte1foli| 
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*W ^3 SIS. vfl^ xfl^ ^ o^rf. 

#711- ifl^rf. ^#7l^ o]s£o) £) ^ t-fl o] 0^14 &*\) 

o. oj^aj o. s ^ HViE^l ^ €sH) ^* 

aw-. 

^"71 -S-^ ^S>7l ^# 5)^^ CMOS ^1^5] 

^, OP ^5., 7l§ ^ ^5^-, -gr£ ^ WlJE^-, ZL^JL ifflJE. ^ ^jj) 

^iw. 7i§ ^ ih^^ op <§ = #=h -g-^-^H 1 ^<y-4 7i§ ^<a-^ 

^ t^t4. al^JRr 7l § ^^-4 ^£ ^oj-o. «lin§>^ XH # 
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^ *IfP?-2]-, ^ ^>°H1 ^2 ^5.^ H^^l^Ei , A}2 ^*J-, *H3 ^ 

ZLE}jI *fl2 31)^3X1 H€^1^7> ^^Ife ^12 71^ SifH^, =L€\JL 

*H V 4 ^11 H^fl^l^B^ A>olo] ^ 2 ^13 7-R> A>o]o^ ^2 ii2= 

# <y ^ §> JL H #§H Aj- 7 ] ^! ^ ^2 5l)S.i H^^l^EiS] TflojH^] OP <g 

HI- Xf-*>J1, ^lll ^ *fl2 wflol^ wVol^i #<£<^ <£^Qv±. 

7}^ ^ H + =L 7llolH7> #7l OP ^S. #§H1 

^S]^ *fll 5X]S.i H^liBi^f, *fll S)5L^ H^^l^EiS}- Afol^l 31^5. 

•S^fe afll ^3 *1U"i~§; 5L^>ji, *fll 7-^4 ^2 AVojo^ ^oj- eflifol ^ 

1 ^°w V °l £r£ ^. ^ ^^JI ^ 7flo]H7> 

OP #^<H1 ^Slfe *fl2 s}2.^ H^^liEi^q-, S^li^^ ^1^4 *g 

<^ *i£r ^ iLJr?!rtf . 

<14> O]^, y 1-^-31^ ^Al^O^ ^)*J. A^t^o] £^1-* ^-S^H 
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<15> J£ l^r <a^^l^Hl 4€- ^ # M^tt S^cf. # 

-grS ^# 2] 5.(100)^ «H = ^ 31^^ 515.(110), OP <gH(115), 7l§ #ff- 
^^^-(120), ^3^(130), ZLelJL «1jE^-( 140) # 5L^-*hJl, CMOS ^ 

^}2i^. HfiS.^ SlS-(llO)^ ^ efl^ei^ ^<y-( Band-Gap 

Reference Voltage; VBGR)# IMW^ OP «S = (115)3. ^^^^cf. 7 ]§ #ff- 
(120)^ OP <g = (115) #?H1 -§-W^ 71$ ^(VREF)* ^ 
^-f (130)^ OP ^^(115) #*H1 -g-^>^ ^51 igSHl 14^ ^(VTD)* ^ 

^Jt4. «li2^-(140)^ ^(VREF)^ ^£ ^^(VTD)^: £rS. 

^lS(THDET)!- t A JW. 

<ie> «flj= 7^ efl5t|5ii SlS-(llO)^ £Q &<££t\ ^5. *2sH tfl*H <?>^^<y 

lES.^ efls]^ ^(VBGR)^- IHH?!^. «*B=^ eflsl^^ 5)S.(110)fe 4°^M1 ^ 
€ *r 91^ n, ^HHHtt £ CMOS ^<L3. ^€ ^iS.^ *1H 

S. 2» , ^ e^^i ^-^-(110)^ *fll 7^ #^-(210), 

*fl2 7l§ ^^-«-(220), =L^\JL OP ^H(230)« Sf-^Vq-. ^1 7]^ ^^--f-(210)^ 
^(VDD)-^ ^(VSS) ^r°H 3^3. ^^sl^r afll 3} 5.^1 H€*1^(M1), ^1 

7-l%HRD, ne)j7 ^1 H€^^(Q1)» ^2 7}& #fHf (220)£r 

^(VDD)^ ^<y-(VSS) a>o]^1 3]^ o^^s]^ ^2 H^*l^£l(M2), ^12 *1 

*J-(R2), *fl3 ^*J-(R3), Z1S]J1 ^12 B*a*l^iEi(Q2)!- S^-^-cf. OP <gH(230)^- 

afll ^^-(Rl)^ A}1 3\<&J\ HSH^liBKQl) *m v^cCNl)^- A}2 ^^-(R2)2> ^113 

7-HKR3) ^>°1 ^1 A2 ^=(N2)1- ^wj-JI =L #§H ^ ^2 3X]s>i B$*1^bKM1, 
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112)^1 XMM<*H <^^€cf. XII 31 X|2 ^^1^ H^^1^B](Q1, Q2)^ nflo]^ tiVol^^ 
^(VbiasH "S^t}. 
<17> olsf ^ «fflj=7^ s)S(llO)^ OP "9 = (230) #§H ^*fl XH^tt 

^^(current source)# ^>-g-W. «H<H^ #-n-l-(Il, I2)-8r B ^1^1- (Ml, M2)^ 
XMB-ii ^(VGSH i4^1, OP <g = (230)£| #^<X 

Ml, M2 H^^liBi7> ufl^£)^cfTg 7flolH-ii ^(VGS) Ml, M2 B3l*l^ 

B^l %-<£*}7) nfl^l II, 12 *Ht^ nl^ufl^l (mismatch)^ $7]x] SHr*}. 2£]£S, 
«J= ^ efls]^ ^U(VBGR)^ #-$1 ^ ^rS. ^3H) tfl*M 1.26V ^5.^1 ^ 

<18> cfAl, £ IS fo}7M, 7l§ ^ ^^-(120)^ OP <^B(115) #§H Tflol^^^ 

XI 1 B^^I^bKMPI), ZLBlJl X|l ^S.^ H^1^B](MP1)^ <S^£)^ XI 1 

ifl*] ^3 ^%l-i-(Ri ( R2, R3)* B^-W. XI 1 ^S-i H^^l^BKMPl)^ XI 1 X|3 
^(Rl, R2, R3)^r XI 1 *MKIR1)7> i^E-tK XI 1 *WR1)4 XI 2 *RKR2) 4°1 

^SJ-o] ^<g-(Va)<^l XI 2 *i^(R2)4 XI 3 *KKR3) ^>olo) 

#<y-(VREF)<X ^cf. 

<i 9 > OP <g = (115)*r V&B. 7j 3]s|e}i ^(VBGR)*)- XI 1 ^ ^(VaH 
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z]}^-$r £^ *j"g-£ ^*§*H =L XU s]H.^ H€^1^(MP1)« 

^£>M ?m ^ 31^* XI 1 ^ 3°*KVaH = ^ 3l5) 5 d^ ^ 

(VBGR) iLtf OP <g = (122) 3*1 ^^(VSS) ^ ^ ^ 

£|<H XI 1 ^5-^ B^l^BKMPDl- 7j-*>7fl ^^rAl^Ai ^^-(IR1)7> Jl=X1 *Vcf. 

*Hr(IRl)7} XI 2 £ X]3 *WR2, R3)AS. XI 1 Ml^f ^(Va) #e|-7> 

X] °H ^ ^ XI 1 ^ €^(Va) Xlt^r feo>^ afl = 7^ ^3)^ ^(VBGR) 

^1^4 ^o>^ltf. bV^, XI 1 vfl^- ^<a-(Va)ol eM 5 di ##(VBGR)<X Ji4 ^ 

'S, OP «S = (122) #^ #31 #°*KVCC) ^ ^ ^l'gS. ^£)<X XI 1 2)2-^ 

B31*]^bUMP1)» ^>X1 ^ #fKlRl)7> Jis-Xl 3£r ^*(IR1)7> 

X12 * X13 ^%HR2, R3)JLS XI 1 ^ #°*KVa) Xl^o] ^o>^cf. ojofl 45} ^ 
XU xfl^- #<a-(Va) 3M£ ^ro>^ wfl^7^ eflsslfli #°KVBGR) ^-o>^cf. 
<20> «^7HX, XU *RKRD* Jl^tt *HKIRl)fe 

<21> m 1 = Fa/(7?2-KR3) o] 

<22> xl 1 ^ #«3-(Va)fe iffls.^ 31^^ ^(VBGR)^ 

<23> cf^i xi 1 *HKR1)^§- *=L£r ^(IRD^r 

<24> j^^j-Xj x] IR\ = VBGR/(R2+R3) o] S=}li}-. 

<25> atl", 7l§ ^(VREF)^: 

<26> (7i£F=ra*i?3/(fi2+i?3)=KBG/i'ii3/(fl2+ro) 0]^)-. 

<2?> #*| ^^^-(130)^ # o 0-(vcc)4 3*1 *i°0-(vss) 4°H 31 ^ 

5]^ XI 2 s|2.^ H^^l^Bi(MP2), XI 4 ^ XI 5 *RKR4, R5), =l£\5L PNP B€*l^ 
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(QP1)» IW. *(|2 *\3.£. B€*l^(MP2)*r OP <S = (115) 7\}o]^5\jl, *fl4 

^^-(R4)4 ^%HR5) $.<&o) #°KVTD)°1 ^cf. 

<28> a] 7} o\) a] ( *fli H^^l^BKMPl)^ *fl2 s]2.^ iEKMP2)£] 7flolB-i 

^ £tf(Vgs)«l ufl^-ofl, afll 3X)^i S^^^(MP1)# X]2 s]SL^ 

<29> IMP\=IMP1 o]tf. 

<30> O]^ CfA] 

<31> IR\=IRA ?y ^Cf. 

<32> ZL&|£.S., -£r£ ^^(VTD)-gr 

<33> 2] VTD=VBEiQP\)+IRA*R5^VBE(QP\)+IR\*R5 7\ Qt\ . 

<34> tfl^l ^fl5 ^*J-1-(R1, R2, R3, R4, R5)£r ^^tt £^ ^ 

=8€^-. ^£^1 4^ «B^e}5l zl- 

^15 *WR5)°1 tf^ofl e?l*H ^ &°1 ^7>*>^ 

, XI 5 *HKR5H #<y-(VR5)£r 

<35> J>7?5=/i?5*(i?5+x^5)=/ J Rl*(i?5+x J R5) 7]- 

<36> »| 2 ^ XI 3 *KHR2, R3)S. -&S. 7V*lJ2.S, X]l *1^(R1)# *s.^ 

<37> 7i?l = VBGR/(R2+tR2+R3 -t-xi?3) ^ Zj-^i^C)-.. 

<38> /i?l=/i? 5 olJE.3., ^15 ^%HR5)* Jl^^r ^^-(IR5)S. Zj-^x}. olofl trj-jq. XI 5 *) 

*J-(R5)°fl ^el^r *m(VR5)£: ##SM 
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<39> £5. *1<y-(VTD)£r ^r^M 23JfE] 

<40> [^*J-Al 3] VTD=VBE(QP\)+IRA*R5=VBE{QP\)+IR\*R5=VBE+VR5 7\ Qt\ 

<4l> <£*§?± ^ ^o], *j| 5 ^^-(R5)6)| *l<g-(VR5)°l ^£ofl }grX) 

^<y-(VTD)^r PNP H^l^(QPi)^ tiflol^-oflpiEi ^(VBEH 3 
*fl <8 ^cf. PNP H^liEl(QPi)fe CMOS 71483*1 ^^M, ^ 

3^3 -2mV/°C3 ^» 5Hr^-. °l^r £rJE7> #<g^ n)-Bj- ^«a-o] s 

<42> tilJH«-(140)^ ^(VREF)^ ^«g-(VTD)# ^ JUs]-^ 

^^-(VTD)ol 7l§ ^^J-(VREF) it)- ^o>^ig ^1<H ^1JKTHDET)» tW^f. -8r£ 

^ll«=H ^l^(THDET)^ ^3 2] 5. ifl^MJ ^*M: ^^ol^-Al 7]ir 41JL3 A)~g-^t}. 

<43> £ ^A16J)6|) llj-a 5)3(100, £ 1)3 ^ HHflH7> £ 3 ^ S. 4<*fl £ 

£ 3-i- , -40°C ifl*l 130°C3 ^£ li^HH "01 H. ^ Sj|3J)^>i ^ 

•a-(VBGR)^: 1.2V ^£3, ZLS^ Jl 7l§ ^(VREF)^ 0.9V ^ES •a^«j-7fl Jl, 
£ ^^-(VTD)^r -¥-21 7l*7l* ^ zieflH3 ^r-£ ^^(VTD) 0 ] 7) 

§ ^SKVREF) 3.4 #o>*l±=. ^5L ^, 3 120 °C 2]3(100)^r ^3 

2)S ^ # JL^ ^Tfl^J^r M-^^ *1W ^Jl(THDET)«- 3-f 31^3 #^1 ^cf. 

£ 4ofl ZE^eM ^rf. s-f 31^3 ^5= a]s(THDET)^ ^3 s|33 *a|"§- 

<44> 5L 5^r tfl^ cf=- -g-g-ofls.^ 2]S. ^4 # ^# 

£r51 3# M^W. oil- ^-S^, £ 1^ ^SL $ 3.(100) 
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^ *114 *11KR4) &-§- 3.7]) *}51 A]5 ^(R5) #<*H #*1 ^(VTD) HHflH 

# o>Efl^o,^ ^^B^Al^luf. o]^ 3 o S a El IR4 ^ 9 x}A)i5}3. R5 ^ 3)1:^ 

^(VTD) eflt* 3* SHW. 

<45> £ M^o} ^ £ ^ ^ ^S. o>^^ 
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1] 

^-71 OP <^5L -§-^H -8-71 afll 7l§ 71 § 3^- 

op #^1 -g-^H ^£ €*M ^ iH?*Hr 
#*1 ^ £ 

^7] 7l§ %7] ^JE #*1 ^i^-i: til^H ^>$SRr «1 

^l^Rf ^lo S <5}^ ^£ ^# slS.. 

2] 

*)U%H1 55l°1^, ^71 f£ ^# 

^dW 3*1 ^ *fll H^^l^Bl, 7)U t^, nelJi Till sq 

H^l^B^} *lll 7]& 

^-71 ^ %7] ^^l A>olol] ( >f)2 S)£i m^^l^Bl, a(|2 7-l*j-, ^fl3 

7fl2 3t)<asl H^l^£l7|- ^^sl^ ^2 71$ #^Hf ; ^ 

#7] 7|| 1 7-1^-31- ^-71 Tfll sq^sq E^^l^Bl A>ol£] 7)11 i^E.^- #7l *fl2 7} ^-4 

*fl3 7112 ^^^>J1 ZL #^o] # 7 ] ^ 1 ^ ^2 2)2.^ B^l^E^ 

TflolH^l "S^fe OP <8=* ^til^Jl, 
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^7} XI 1 ^ Xl2 *\<$\*\ H^^liElS] uflo]^ til-o]^^ £<£o\] <g^s)^ Wf 
%°.g, f>}±r ^# S\S.. 

3] 

^ll^Hl &<H>*1, #71 71^ ^ ^-^xr 

ZL ii7} ^ Jl n 7flolB7l- #7l OP ^5. #§H1 ^^Ife 

#71 XU B^l^E^ A>olofl 31 ^ S ol^Sl^ XI 1 vfl^l XI 3 ^ 

M# ^«1^, 

^"71 XU 7-1^4 #71 Xl2 7-l# A}o]$] %]^o] #71 XU ^^cl ^ 

*>fe £r5. ^# $\3.. 
4] 

XU^-ofl olc^A-1, A oM ^51 #*1 ^^fe 

=L ±^7} #Q <&%S\51 ZL 7))°)^-7} #7l OP = #?H ^^Tr *fl2 

#71 XI 1 ^SL^ H^1^2l 2=5H°l-4 ^sj^ XI 4 ^ XI 5 t^J-I-; ^ 

-8-71 XI 5 7l#2)- 3*1 A}olofl cfol^.c jx\^ B€^l^Bl# ^wl*> 

77 

J 

#71 XI 4 7-1 ^ A o V 7l XI 5 7-1 # A>ol^ ^oj- efl^ol #71 ^£ #*1 *}<y-C>l e) ^ 
^^5. *Hf ^# SjS.. 
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^MHl 5^1, ^. 7 l ^ £ ^ 

CMOS ^llssl^ -g-^ 3 
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SIS. 
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